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ABSTRACT

This thesis documents and analyses the distribution of acritarchs, prasinophyte algae and
palynofacies at the basal stratotype of the Ludlow Series (Silurian) at Pitch Coppice Quarry, Ludlow,
Shropshire, and the nearby Goggin Road section.

Ten new species are erected; Cymatiosphaera lawsonii, Cymatiosphaera multicrista,
Cymatiosphaera paucimembrana, Cymatiosphaera triangula, Baltisphaeridium ? spinatum,
Buedingiisphaeridium reticulum, Glyptosphaera heltaskelta, Gorgonisphaeridium ? listeri, Leptobrachion
digitatum and Pulvinosphaeridium dorningii; 31 new species are described in open nomenclature. The
diagnoses of Psenotopus, Psenotopus chondrocheus, Cymatiosphaera octoplana, Dorsennidium
europaeum, Dorsennidium rhomboidium, Eupoikilofusa filifera, Evittia robustispinosa,
Pulvinosphaeridium oligoprojectum, Schismatosphaeridium rugulosum and Veryhachium trisphaeridium
are emended. Six new combinations are proposed; Comasphaeridium brevispinosum, Dorsennidium
polygonale, Dorsennidium wenlockianum, Evittia aculeata, Evittia almarada, Gorgonisphaeridium
citrinum.

The ranges of Buedingiisphaeridium pyramidale and Neoveryhachium mayhillense are extended,
producing an overlap between biozones W3 and L1 of Dorning (1981a). Biozone L2 may, possibly, be
recognised by G. ? listeri 78.4m above the series boundary (Middle Elton Formation). Zone 6 (Gorstian-
Ludfordian stages) of Martin (1989) is identified by Percultisphaera stiphrospinata (+83.5m, Middle Elton
Formation), Potentially important taxa for future biostratigraphic research are highlighted and these may
be used to refine the existing biostratigraphic schemes.

The palynofacies analysis undertaken identifies a Wenlock-Ludlow series boundary event
correlating with the 313C event of Corfield et al. (1992). Transgression induced reworking, concentrating
12C rich organic matter, is proposed as the cause. Between Pitch Coppice and Goggin Road this event is
diachronous. Individual taxa, which occur through the section in 280% of samples, are grouped by
cluster analysis. These groups, and the distribution of rarer taxa, are related to the palynofacies analysis,
and a series of events are proposed (fluctuations in sea-level, marine/terrestrial productivity, sedimentation
rates, palacoenvironment, palacoceanography) These events are compared to eustatic and climatic/oceanic

models.
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CHAPTER 1

INTRODUCTION

RESEARCH AIMS

1). To collect high density samples across the Wenlock-Ludlow series boundary and through the earliest

Ludlow Series in the type area and to process these samples for the recovery of palynomorphs.

2). To evaluate the application of previous biostratigraphic schemes, based on acritarchs and prasinophyte

algae, in the type area.

3). To examine whether higher resolution biostratigraphy is possible using acritarchs and prasinophyte

algae.

4). To examine the distribution of palynodebris, acritarchs and prasinophyte algae. To use this data to infer
aspects of the latest Wenlock-earliest Ludiow palacoenvironment and to examine the applicability of the
eustatic (e.g. Johnson et al. 1991) and climatic/oceanic (P & S of Jeppsson 1990) models in explaining

patterns of palacoenvironmental change.

THESIS STRUCTURE

CHAPTER 1. Introduction. This chapter includes general information on the geology of the type area, a brief
history of research, the stratigraphy and list of localities. It also includes information on the extraction
technique used for recovery of palynomorphs, a brief résumé of important and recent developments in
acritarch classification, and information on the terminology and general morphology of acritarchs and

prasinophyte algae.

CHAPTER 2. Systematics. In accordance with generally accepted principles the acritarchs and prasinophyte
algae are listed alphabetically (prasinophytes first). This chapter is written in the style of the
Palacontographical Society Monographs.

CHAPTER 3. Biostratigraphy. This chapter examines the fossil groups that have been used in
biostratigraphy in the late Wenlock-early Ludlow series, listing details of their occurrences and applicability
in the type area. More importantly this chapter deals with the recognition of previously erected local and
global acritarch and prasinophyte biostratigraphic schemes and the implications for such schemes of new
research, which includes this study. The chapter also details the stratigraphic distribution of acritarch and
prasinophyte algal taxa in the present study, highlighting those that are considered to be of potential future
importance in local and global biostratigraphy. This chapter is written in the style of the Palacontographical

Society Monographs.




CHAPTER 1

CHAPTER 4. Palynofacies analysis. A combination of a detailed palynofacies analysis and a detailed analysis
of the distribution of individual acritarch and prasinophyte algal taxa has been used to infer aspects of the
palaecoenvironment over the Wenlock-Ludlow series boundary and through the earliest Ludlow Series.
Results have been compared to models that have been proposed to explain the changes observed in facies,
flora and fauna (eustatic - Johnson et al. 1991, climatic/oceanic (P & S) - Jeppsson 1990). This chapter is

written in the style of the Journal of Geological Society, London.
GEOLOGICAL SETTING

The Ludlow area, Shropshire, forms part of a continuous NE-SW outcrop of Silurian rocks which
extends from Much Wenlock, Shropshire, to the Marloes Peninsula, Pembrokeshire (Text-fig. 1.1). Around
Ludlow, sediments from the Coalbrookdale Formation (Wenlock Series) to Ledbury Formation (Pridol{
Series) are folded into an asymmetrical anticline, plunging ENE (Text-fig. 1.2).

CHRONOSTRATIGRAPHY

The Wenlock and Ludlow series are the second and third series of the Silurian, with the international
stratotype for the base of the Ludlow Series being defined at Pitch Coppice Quarry (SO 4723 7298, Text-fig.
1.2), Mortimer Forest, Ludlow, Shropshire (Holland ez al. 1963, Holland 1980).

The Wenlock Series is divided into the Sheinwoodian and Homerian stages. At Ludlow the latest
Sheinwoodian and earliest Homerian stages are represented by the Coalbrookdale Formation, the base of
which is not observed. The latest Homerian Stage is represented by the Much Wenlock Limestone
Formation.

The Ludlow Series is divided into the Gorstian and Ludfordian stages. The base of the Gorstian
Stage is coincident with that of the Ludlow Series, and the stage is represented at Ludlow by the Lower,
Middle and Upper Elton formations and the Lower and Upper Bringewood formations (Holland 1980, Holland
et al. 1980). The Ludfordian Stage has its base defined at Sunnyhill Quarry (SO 4950 7255, Text-fig. 1.2),
Mortimer Forest, Ludlow, and is represented there by the Lower and Upper Leintwardine formations and the
Lower and Upper Whitcliffe formations (Holland 1980, Holland et al. 1980).

The top of the Ludfordian stage, and the Ludlow Series, is defined at the base of the Pridol{ Series in
the Barrandian area, Czech Republic (Kriz 1989, p. 69). Work on ostracods and conodonts indicates that the
base of the Pridolf Series in the Welsh Borderland occurs at the base of the Downton Castle Sandstone
Formation, Downton Group (Siveter 1978, 1989; Miller 1995). The stratotype section for the base of the
Downton Group is located at Ludford Corner, Ludlow (SO 5124 7413, Text-fig. 1.2).

LITHOSTRATIGRAPHY

A description of the typical lithologies of the Ludlow Area is given below (after Holland et al.
1963, White & Lawson 1989).
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